Introduction
Stroke or brain attack is the sudden loss of neurological function caused by an interruption of the blood flow to the brain. The term Cerebro-vascular Accident (CVA) is used interchangeably with stroke to refer to the vascular conditions of the brain. To be classified as stroke, neurological deficits must persist for at least 24 h. Stroke was the second most frequent cause of death worldwide in 2012, accounting for 6.7 million deaths [1] . Stroke is the number one preventable cause of permanent disability. Following stroke, patients lose functions of the motor, sensory and higher brain cognitive functions to various degrees which leads to diminished balance and they tend to put a smaller weight load on the paretic leg when in the standing position and this results in asymmetric posture, more posture sway, impaired weightshifting ability and decreased stability which in turn negatively affects their activities of daily living, gait, and movement [1] [2] [3] [4] [5] .
Balance is the condition in which all the forces are acting on the body are balanced such that the Center of Mass (COM) is within the stability limits, the boundaries of the Base of Support (BOS). Postural control and balance are required components for walking and mobility after stroke. Patients with stroke show a pattern of increased postural sway during quiet standing due to motor, sensory, and cognitive impairments, which increases the risk of falls, as well as limits their ability to independently perform daily life activities [6, 7] .
Ankle joint strategies are important for gaits and functional activities. An ankle joint strategy is one in which the balance is maintained through a little movement with appropriately four actions that occur at the ankle joint; dorsiflexion, plantar flexion, inversion, and eversion. The ankle joint is important for the balancing strategy of the body. During walking, the ankle joint absorbs the impact of the ground reaction force, supports body weight, and propels the lower limb. Primary functions of the ankle joint are the provision of balance control against postural disturbance, absorption of shock during gait, and movement of lower extremity [8] [9] [10] .
Visual feedback is a method which uses an optical illusion in which the movement of the paralyzed limbs appears to be normal through the reflection in a mirror of the movements of the non-paretic limb. Based on the neuroplasticity principle, this is one method used to treat patients with cerebral nerve damage. Visual feedback training using a mirror is a method that can lead to improvements in postural control by providing feedback on induced movements through a reflection of the body image in the mirror [7, 11] .
The Stroke Specific Quality Of Life Scale (SS-QOL) is a self-report questionnaire consisting of 49 items in the 12 domains of energy, family roles, language, mobility, mood, personality, self-care, social roles, thinking, upper extremity function, vision, and work/productivity. The purpose of the study was to compare the effectiveness of ankle exercises on balance versus ankle exercises with visual feedback on balance in stroke subjects [12, 13] .
Subjects and Methods
The subjects of this study were 30 stroke patients (15 in each group) who were hospitalized at or visited Kempegowda Institute of Medical Science Hospital and Research Center, Bangalore, Karnataka, India. All subjects consented to participate in this study. The subjects were randomly and equally assigned to both the groups. The inclusion criteria were as follows: Table 1 .
All the baseline data was collected-demographic details (name, age, gender, hand dominance, side affected and duration of stroke). Subjects were ruled out for perceptual and cognitive deficits like hemi spatial neglect; attention and memory deficits orthopedic, vestibular, and other neurological conditions. Both the group underwent tests, such as TUG test, BBS Test, and SSQOL, and their training comprised of ankle exercises for one hour, five times per week for three weeks. The ankle exercises consisted of exercises in standing and sitting and it was preceded by a warm-up exercise and followed by a cool-down exercise. The whole process was observed and guided by a therapist. The ankle exercise program were:
1. Sit to stand;
Slowly raise and lower both heels;
3. Standing with 2 feet support posture; 4. Unaffected foot on floor bending and extending knee of affected foot on balance Board.
The data collected in the present study were analyzed using SPSS 18.0, and R environment ver.3.2.2. Descriptive and inferential-statistical analysis has been carried out in the present study. Results on continuous measurements are presented on Mean ± SD (Min-Max) and results on categorical measurements are presented in number (%). Significance is assessed at 5% level of significance. The following assumptions on data are made.
Assumptions
1. Dependent variables should be normally distributed.
Samples drawn from the population should be random.
Cases of the samples should be independent. Student t test (two tailed, independent) has been used to find the significance of study parameters on continuous scale between two groups (Inter group analysis) on metric parameters. Levene's test for homogeneity of variance has been performed to assess the homogeneity of variance. Student t test (two tailed, dependent) has been used to find the significance of study parameters on continuous scale within each group. Chi-square/Fisher Exact test has been used to find the significance of study parameters on categorical scale between two or more groups, Non-parametric setting for Qualitative data analysis. Fisher Exact test used when cell samples are very small. Tables 2,3 and 4 shows values of pre-test and post-test of both the groups. Changes in TUG, BBS and SSQOL between pre-test and posttest were statistically significant in both groups.
Results
In this study it was found that there was a mean difference of 2.4 ± 1.64 points and 6.4 ± 5.55 points within Group A and Group B respectively with a between group mean difference of 4 ± 3.82 points with p-value being 0.009. This showed that patients in both Group A and Group B improved significantly following the intervention and the Group B had significant improvements in comparison to the Group A.
In this study it was found that there was a mean difference of -1.54 ± 0.99 points and -4.74 ± 1.71 points within Group A and Group B respectively with a between group mean difference of 3.2 ± 0.72 points with p-value being <0.001. This showed that patients in both Group A and Group B improved significantly following the intervention and the Group B had significant improvements in comparison to the Group A.
In this study it was found that there was a mean difference of 3.2 ± 1.74 points and 11 ± 3.97 points within Group A and Group B respectively with a between group mean difference of 7.8 ± 2.22 points with p-value being <0.001. This showed that patients in both Group A and Group B improved significantly following the intervention and the Group B had significant improvements in comparison to the Group A.
Discussion
Stroke or brain attack is the sudden loss of neurological function caused by an interruption of the blood flow to the brain. The term Cerebro-vascular Accident (CVA) is used interchangeably with stroke to refer to the vascular conditions of the brain. To be classified as stroke, neurological deficits must persist for at least 24 h [1] .
The aim of the study was to find the effectiveness of ankle exercises on balance when compared to ankle exercises with visual feedback on balance in stroke subjects. Ankle exercises with visual feedback showed better improvement in balance and proprioception when compared to ankle exercises without visual feedback. Following stroke, patients lose functions of motor, sensory and higher cognitive functions to various degrees that leads to decreased balance ability and tend to put a smaller weight load on the paretic leg when in the standing position and this results in posture sway, asymmetric weight distribution, impaired weight-shifting ability and decreased stability which in turn negatively affects their activities of daily living, gait, and movement [1] [2] [3] [4] [5] . The impact of ankle exercises on balance and ankle exercises with visual feedback on balance for the above mentioned disabilities were analysed and clinically relevant outcome measures were chosen for the same. BBS and TUG were used to see the effect on balance, SSQOL was used to measure quality of life in stroke subjects.
Measures Group A (n=15) Group B (n=15) P-value
Study by Chen. et al [14] showed significant improvements in dynamic balance function of patients in the visual feedback training group when compared to the control group. The results showed that balance training was beneficial for patients after hemiplegic stroke.
Study by Persson et al. [15] indicate that the timed up & go demonstrates ability to detect change in mobility over time in patients with stroke, a statistically significant improvement in TUG time from the 1 st week to 3 months after stroke was found. Thus, the result justifies the use of TUG in stroke rehabilitation.
In this study, the intervention focused on ankle exercises such as dorsiflexion, plantar flexion, raising of toes, raising of heels, shifting weight to the left and right side, shifting weight backward and forward, bending and extending knee and sit to stand. The exercises performed by the patients were carried out in front of a mirror while sitting, standing on a stable surface and on a balance board which indicated improvement in balance among the stroke patients which was significantly proved by the statistical analysis.
The study was carried out on small sample size. No long term follow up was carried out to assess whether patients retained the gained improvement after 3 weeks of the intervention. Therefore, more research on large groups and follow up about the improvement should be conducted.
This shows that patients after stroke had a better quality of life along with activities of daily living when their balance performance improved by ankle exercises with visual feedback.
Conclusion
Following stroke, patients lose functions of motor, sensory and higher cognitive functions to various degrees that leads to decreased balance ability and tend to put a smaller weight load on the paretic leg when in the standing position and this results in posture sway, asymmetric weight distribution, impaired weight-shifting ability and decreased stability which in turn negatively affects their activities of daily living, gait, and movement. The impact of ankle exercises on balance and ankle exercises with visual feedback on balance for the above mentioned disabilities were analyzed and clinically relevant outcome measures were chosen for the same.
This was a comparative study which included 30 subjects, 15 in each group conducted for a period of 12 months at Kempegowda Institute of Physiotherapy, Bangalore. The frequency of the study was 5 sessions of an hour per week for 3 weeks. Prior to exercise intervention, BBS, TUG and SSQOL scales was measured and recorded on day 1 and after 3 weeks to appreciate the improvement. Group A was treated with ankle exercises and Group B was treated with ankle exercises with visual feedback. The intervention focused on ankle exercises such as dorsiflexion, plantarflexion, raising of toes, raising of heels and sit to stand. The exercises performed by the patients were carried out in front of a mirror while sitting, standing on a stable surface and on a balance board.
Subjects treated with ankle exercises with visual feedback on balance (Group B) showed better improvement when compared to subjects treated with ankle exercises (Group A) after the respective intervention. The result shows BBS, TUG and SSQOL significantly improved in both the groups.
The results observed in this study concluded that Ankle exercises with Visual feedback was effective in treating stroke subjects which was proved by statistical analysis, that the post intervention result of Group B was better when compared to Group A.
